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ABSTRACT 
In this paper we construct a solution of the two-dimensional problem of the elasticity theory               
(plane deformation) on pressing of the flat stamp in the rectangular plate by using the               
symbolic method and the exact solution of the harmonic equation for a rectangle. The              
substitution of symbolic functions that satisfy the harmonic equation, with relevant solutions            
of harmonic functions allows obtaining the exact solution of the problem. 
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solution of the harmonic equation, symbolic function, stripe, symbolic solution of Vlasov. 
 
INTRODUCTION 
The symbolic solution for the strip can be obtained from the symbolic solution of Vlasov V.Z.                
for initial functions, which is the sum of the multiplications of differential operators and the               
corresponding initial functions [1]: 
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where , , , – initial       
functions. 
Differential operators can be represented either in the form of infinite operating series, or in               
the form of symbolic formulas (for a plane-deformed state) [1]: 
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In this paper differential operators is replaced by harmonic solutions in the symbolic solution              
for the strip. This allows us to get an exact solution of the problem. 
 
1. SYMBOLIC SOLUTION FOR THE STRIPE 
Let us find a symbolic solution for the strip that satisfies the following boundary conditions: 
, (1) 
, (2) 
, (3) 
. (4) 
To get a symbolic solution we substitute the symbolic solution of Vlasov V.Z. in the               
boundary conditions (1) – (4). Solving the resulting system of four equations relatively the              
four initial functions, we obtain an expression for all four initial functions , ,              
, through the function on the boundary . Substituting these expressions            
into a symbolic solution for the initial functions, we get a symbolic solution for the strip                
satisfying the boundary conditions (1) – (4): 
, (5) 
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The obtained relations satisfy the equations of equilibrium, the equations expressing the            
relationship between stresses and displacements, and also the biharmonic equation. 
 
2. EXACT SOLUTION OF HARMONIC FUNCTIONS 
The resulting symbolic solution for the strip (5) - (9) contains the following harmonic              
functions [2]: 
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It is known that if a harmonic function  is given on the area: ,  
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, and boundary conditions are also given: 
, 
, 
, 
, 
then it’s solution is the following expression [3]: 
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Coefficients , , ,  are defined by formulas [3]: 
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Consider the harmonic function (10): 
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It’s solution is the following expression: 
 
, 
where 
, (18) 
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3. THE PROBLEM ON PRESSING OF THE FLAT STAMP IN THE 
RECTANGULAR PLATE 
A flat stamp is pressed into the rectangular plate along the boundary plane . We assume                
that the normal displacements of the plate under the stamp are a known function of , and at                  
the other boundary of the plate, at , are equal to zero. In addition, we assume that at the                   
boundaries of the plate and there are no shearing stresses. This problem has the                
following boundary conditions [1]: 
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Considering that the boundary condition (22) is valid for any value of , we write the                
following equality: 
. 
We perform the substitution: 
, (23) 
. (24) 
Substituting (23) and (24) into the expressions for the coefficients (18) – (21), we obtain: 
, 
. 
As a result, we get: 
. (25) 
Using expressions (11) – (17), we find solutions for the rest harmonic functions: 
, (26) 
, (27) 
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Substituting (25) – (32) into (5) – (9) we find the exact solution of problem [1]: 
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where , , , . 
Vlasov V.Z. came to this solution in an entirely different way by operating on the series. 
 
CONCLUSIONS 
Usage of the symbolic method and the replacement of harmonic functions by corresponding             
solutions make it possible to obtain an exact solution of the problem [4,5]. The efficiency of                
the method is shown on the example of the solution of the problem of pressing a flat stamp                  
into a rectangular plate. Replacing the harmonic functions represented in a symbolic form by              
the corresponding exact solutions of the harmonic equation for the rectangle, we get the exact               
solution of the problem. 
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